The geldanamycin analogue 17-allylamino-17-demethoxygeldanamycin inhibits the growth of GL261 glioma cells in vitro and in vivo.
Geldanamycin is a naturally occurring benzoquinone ansamycin product of Streptomyces geldanus that binds the protein chaperone heat shock protein 90. As geldanamycin binds to heat shock protein 90 interfering with its function and heat shock protein 90 is overexpressed in many cancers, heat shock protein 90 has become a target for cancer therapy. As the geldanamycin analogue 17-allylamino-17-demethoxygeldanamycin has a favorable toxicity profile, it is being tested extensively in clinical trials in patients with advanced cancer. In this study, GL261 glioma cells from C57BL/6 mice were used to investigate the anti-tumor effect of 17-allylamino-17-demethoxygeldanamycin both in vitro and in vivo. Heat shock protein 90 inhibitors possess potent anti-proliferative activity, usually at low nanomolar ranges, owing to their pharmacological characteristics of binding tightly to heat shock protein 90, coupled with a slow dissociation rate. We found that 17-allylamino-17-demethoxygeldanamycin at doses as low as 200 nmol/l showed anti-tumor activity within 24 h of treatment. Treatment with 17-allylamino-17-demethoxygeldanamycin arrested GL261 cells in the G2 phase of the cell cycle associated with the downregulation of cyclin B1. Low doses of 17-allylamino-17-demethoxygeldanamycin significantly inhibited migration of GL261 cells within 16 h of treatment, concomitant with the downregulation of phosphorylated focal adhesion kinase and matrix metalloproteinase 2 secretion. Using an orthotopic glioma model with well-established intracranial tumors, 3 weekly cycles of 17-allylamino-17-demethoxygeldanamycin significantly reduced tumor volumes of treated animals compared with untreated controls (P=0.002). Given these promising results, clinical testing of 17-allylamino-17-demethoxygeldanamycin or other novel heat shock protein 90 inhibitors being developed should be considered for glioma patients whose tumors remain refractory to most current treatment regimens.